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(57) ABSTRACT

A system, method, and computer program for the creation
and 1implementation of configurable Java classes on a com-
puter platform executing instructions based upon at least a
set of Java language instructions. The configurable Java
class 1s created as an instance of a metaclass object included
within the set of Java language instructions, and the con-
figurable metaclass object includes a plurality of subclasses
and 1nterfaces wherein each interface includes one or more
methods to alter the attributes and methods of the Java class
instance of the metaclass object. The metaclass object is
preferably implemented as an Enterprise JavaBean.
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SYSTEM AND METHOD FOR DEFINING,
CONFIGURING AND USING DYNAMIC,
PERSISTENT JAVA CLASSES

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to computer sys-
tems and object-oriented programming languages. More
particularly, the present invention relates to the design and
use of persistent configurable Java classes that have
attributes and methods that are alterable during run-time of
the system without requiring the removal and redeployment
of the classes.

2. Description of the Related Art

In volatile industries, where standards are being formed,
such as in the world of business to business (B2B) systems,
developers need to be able to adjust applications rapidly.
This mmcludes making changes to the implemented business
processes and the data these processes work with. In an
object-oriented environment, this leads to the requirement of
being able to define new classes (behavior and state) and to
change existing classes within the application, without dis-
rupting any of the existing functionality, and without having
to “redeploy” the application 1nto its target environment. For
example, 1f an existing application with a business-to-
business (B2B) interface needs to react to evolving data
exchange format standards rapidly, new definitions of that
standard lead to new and changed behavior and state within
the existing application.

In a business computer environment, Enterprise Java-
Beans (EJB) is a common server-side component architec-
ture for the Java 2 Platform, Enterprise Edition (J2EE). EJB
1s a specification that defines a standard architecture for
implementing the business logic of multi-tier applications as
reusable components. In addition to EJB components, the
EJB architecture has servers, containers, and clients.

There are three categories of EJB methods: home inter-
face methods, business logic methods, and container inter-
action methods. Home interface methods correspond to
methods 1n the bean’s home 1nterface, and such methods are
largely for creating, locating and accessing instances of the
bean. Business logic methods are methods provided by the
bean’s remote interface to facilitate the functionality of the
bean 1n 1ts intended business environment. Container inter-
action methods are methods for interacting with the con-
tainer and are not intended for client access. Consequently,
the container access methods are hidden by the container.

There are two types of enterprise beans: session beans and
entity beans, and each type of bean represents a different
level of business logic abstraction. Session beans represent
behavior associated with client sessions generally 1mple-
mented to perform a sequence of tasks within the context of
a transaction. A session bean runs processes on behalf of the
client remotely on the server as a logical extension of the
client program. Entity beans represent specific data or col-
lections of data, such as a row 1n a relational database. Entity
bean methods provide operations for acting on the data
represented by the bean. An entity bean i1s persistent and
survives as long as its data remains 1n the database.

A client accesses an Enterprise JavaBean by looking up
the 1nstance of the class implementing 1ts home 1nterface by
name. The client then uses methods of the home interface to
acquire access to an instance of the class implementing the
remote interface. In addition to generating classes to imple-
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ment both the home and remote nterface, the container 1s
responsible for binding the home class using a name server,
which 1t communicates with via the standard JNDI API.
Such function 1s generally handled automatically by the
container tools at deployment time.

A container provides Enterprise Java Beans components
with services of several types. First, the container provides
services for lifecycle management and instance pooling,
including creation, activation, passivation, and destruction.
Second, the container intercedes between client calls on the
remote 1nterface and the corresponding methods 1n a bean to
enforce transaction and security constraints. The container
can provide notification at the start and end of each trans-
action involving a bean instance. Finally, the container
enforces policies and restrictions on bean 1nstances, such as
reentrance rules, security policies, and others.

The tools for a container generate additional classes for a
session bean at deployment time. These tools get informa-
tion from the EJB architecture at deployment time based
upon the EJB’s deployment descriptor or by introspecting
the architecture classes and interfaces. The tools use this
information to dynamically generate two classes to 1mple-
ment the home and remote interfaces of the bean. The
interface classes enable the container to intercede in all
client calls on the session bean. The container also generates
a serializable “Handle” class, providing a way to 1dentily a
session bean instance within a specific life cycle. Such
classes can be implemented to mix in container-speciiic
code for performing customized operations and functional-
ity. In addition to custom classes, each container provides a
class to provide metadata to the client and implements the
SessionContext interface to provide access to information
about the environment 1n which a bean 1s invoked.

Session beans are not persistent, whether stateful or
stateless. The data maintained by a stateful session bean 1is
transitional, and solely for the purposes of a particular
session with a particular client. A stateful session bean
instance does not survive system failures and other destruc-
five events. While a session bean has a container-provided
identity (the “handle™), that identity passes when the session
bean 1s removed by the client at the end of a session. If a
client needs to revive a stateful session bean that has
disappeared, 1t must provide its own means to reconstruct
the disappeared bean’s state. The entity bean developer
defines the home and remote interfaces that represent the
client view of the bean. Entity bean developers also create
a class that implements the EntityBean interface, as well as
methods corresponding to the methods 1n that bean’s home
and remote interfaces. In addition to defining methods 1n the
EJB Home interface, the entity bean developer also imple-
ments finder methods.

A “finder” method provides a way to access an entity bean
through the bean’s contents. Finder methods are designed to
be introspected and displayed by development and deploy-
ment tools, which enables a user to graphically manipulate
entity beans in the process of developing applications. The
principal finder method that must be implemented by all
entity beans 1s “findByPrimaryKey.” In addition to this
method, the developer can implement a “PrimaryKey” class
to provide each entity bean with a unique, serializable
identity, and 1n accord with the EJB 1.1 specification, any
base type attribute of the EJB can be declared to be the
primary key.

As with session beans, the tools for a container generate
additional classes for an entity bean at deployment time to
implement the home and remote interfaces. The additional
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classes enable the container to intercede 1n all client calls on
the same entity bean. The container also generates the
serializable Handle class to providing a method to identily
the enfity bean within a specific life cycle. The additional
classes can be implemented to mix in container-speciiic
code for performing customized operations and functional-
ity. Each container provides a class to provide metadata to
the client. And a container also manages persistence of
sclected fields of the entity bean where specified by a
particular bean.

A container supports the following values for the trans-
action attribute of an Enterprise JavaBean:

“Not Supported”—The bean runs outside the context of a
transaction, and existing transactions are suspended for the
duration of method calls.

“Required”—This method call requires a transaction
context, so 1f one exists, 1t will be used, and if none exists,
a transaction context will be created.

“Supports”™—This method call uses the current transac-
tion context if one exists, and will not create a transaction
context 1f none exists.

“Requires New”—Containers create new transactions
before each method call on the bean, and commit transac-
tions before returning.

“Mandatory”—This method call requires a transaction
context, and 1f none exists an exception 1s thrown.

“Never’—This method call requires that no transaction
context be present. If one exists, an exception 1s thrown.

Only session beans can start their own transactions; 1n
other words, bean-managed transactions are not supported
for Entity beans and the container suspends any current
transaction 1n the client context. Thus, 1n the bean’s method
implementation, the bean 1nitiates the transaction through
the UserTransaction interface. In stateful beans, the con-
tainer associates the bean instance with the same transaction
context across subsequent method calls until the bean
explicitly completes the transaction. However, stateless
beans are not allowed to maintain transaction context across
method calls. Each method invocation must complete any
transaction that method initiates.

In regard to persistence of the data of entity beans, there
are two types of persistence: container-managed and bean-
managed. In container-managed persistence, entity bean
data 1s automatically maintained by the container using one
of several methods. For example, a container implemented
on top of a relational database management system
(RDBMS) may manage persistence by storing each bean’s
data as a row 1n a table. Otherwise, the container can use
Java programming language serialization for persistence.
When a bean’s persistence 1s container managed, the bean
specifles which of bean’s ficlds are to be retained. In
bean-managed persistence, the bean 1s entirely responsible
for storing and retrieving that bean’s instance data. The
EntityBean interface provides methods for the container to
notify an instance when the EntityBean needs to store or
retrieve 1ts data.

In an EJB environment, changes can typically only be
made by manually changing code and “redeploying” the
EJB. The changes involve the generation of a number of
supporting classes that are speciiic to the target EJB server.
Thus, the common method to replace a business class
requires taking down and restarting the enfire server envi-
ronment so that the new classes can be loaded.

It would therefore be advantageous to provide a system
and method for making changes 1n a J2EE environment,
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such as added new class or altering existing classes, at
runtime of the system with minimal interruption. In such
system and method, new functionality could be introduced
without needing to redeploy the entire application, and
without further manual coding and compiling of the system
software. It 1s thus to the provision of such a system and
method for defining, configuring and using dynamic, per-

sistent Java classes that the present invention i1s primarily
directed.

SUMMARY OF THE INVENTION

Briefly described, the present invention 1s a system,
method, and computer program for the creation and 1mple-
mentation of configurable Java classes on a computer plat-
form executing instructions based upon at least a set of Java
language mstructions. The configurable Java class 1s created
as an 1nstance of a metaclass object included within the set
of Java language instructions, and the configurable meta-
class object includes a plurality of subclasses and interfaces
wherein each interface includes one or more methods to alter
the attributes and methods of the Java class instance of the
metaclass object. The system includes a computer platform
executing instructions based upon at least a set of Java
language 1nstructions, and a configurable metaclass object 1s
included within the set of Java language instructions. The
plurality of subclasses and interfaces of the metaclass object
include methods to selectively alter the attributes and meth-
ods of a Java class 1nstance of the metaclass object without
having to redeploy the system or recode the Java class. The
metaclass object thus allows the reconfiguration of a con-
figured Java class with dynamic and configured methods
through one or more of the interfaces.

The present invention 1s preferably implemented on a
J2EE platform, and therefore, the class instances of the
metaclass object are preferably implemented as persistent
entity Enterprise JavaBeans. The plurality of interfaces is
preferably comprised of a dynamic enfity interface that
includes a method container interface and a property con-
tainer interface, and the dynamic enfity interface includes
the methods for altering the Java class instances of the
metaclass object. The method container interface and prop-
erty container interface are read-only interfaces that allow
the passing of immutable objects. The metaclass object can
be coded 1n XML, Java, or any other programming language
with like functionality.

The i1nvention also comprises a computer program
embodied on a computer-readable medium, such volatile
and permanent memory and secondary storage, and the
program enables a configurable persistent Java class within
a set of Java language instructions including a configurable
metaclass object. Within the program, the class instances of
the metaclass object are preferably implemented as a per-
sistent entity Enterprise JavaBean. And the metaclass object
further preferable contamns a plurality of interfaces com-
prised of a dynamic entity interface including a method
container interface and a property container interface. The
dynamic entity interface includes the methods for altering
the Java class instances of the metaclass object, and the
method container interface and property container interface
are read-only interfaces that allow the passing of immutable
objects.

The mvention further comprises a method for altering a
coniligurable Java class on a computer platform that includes
the steps of creating a Java class as an 1nstance of a
metaclass object, the configurable metaclass object allowing
the reconfiguration of the configured Java class with
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dynamic and configured methods, and selectively altering
the attributes and methods of the Java class through one or
more of the instantiated metaclass object interfaces.

The step of creating the Java class instances of the
metaclass object 1s creating the Java class as a persistent
entity Enterprise JavaBean. Further, the step of selectively
altering the attributes and methods of the Java class i1s
preferably altering the Java class through a dynamic entity
interface including a method container interface and a
property container interface, wherein the dynamic entity
interface the method container mterface and property con-
tainer interface allow the passing of immutable objects.

The present mvention thus allows the creation of new
Java classes and the change of existing Java classes through
persistent conflguration, which can occur at run-time of the
system without mterruption of the system. New functional-
ity can be introduced by configuring new classes rather than
redevelopment and redeployment of the java classes, and
includes reconfiguring both behavior and state of the class.
As the created and changed Java classes are preferably
implemented as Enterprise JavaBeans, the objects are avail-
able 1n a distributed, transactional environment. With the
creation of configurable Java classes as an EJB environment,
changes can be made without manually changing code and
“redeploying” the Enterprise JavaBean.

Other objects, features, and advantages of the present
invention will become apparent after review of the herein-
after set forth Brief Description of the Drawings, Detailed
Description of the Invention, and the Claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a class diagram illustrating the DynamicEntity
interface derived from the “Softype” object, with a further
set of interfaces dertved from DynamicEntity that add or
remove new attributes and methods to a class.

FIG. 2 1s a class diagram 1llustrating the metaclass object
for SoftType, the SoftypeBean child, the SoftypeBean
derived classes, and their methods and attributes.

DETAILED DESCRIPTION OF THE
INVENTION

With reference to the figures 1n which like numerals
represent like elements throughout, FIGS. 1 and 2 are class
diagrams 1llustrating a configurable Java class called “Soft-
ype” with the Softype-derived classes, and their methods
and attributes. For purposes of this disclosure, the attributes
and methods of a Java class are classified into three catego-
ries: statically defined, dynamically defined, and configured.
Statically defined attributes and methods are those methods
and attributes that have been coded 1nto the Java class source
code, which 1s the traditional way of giving state and
behavior to a class. Dynamically defined attributes and
methods are persistent and can be added to an existing object
at runtime and become part of that instance for the remainder
of the object lifecycle. Configured methods and attributes
are alterable and do not apply to solely one instance of an
object. The changes can be applied to an entire class
instantiated from configured object(s). When the configured
object 1s altered, all existing instances of that object are
altered 1n a like manner and all future instances will have the
altered methods and attributes.

The invention accordingly consists of a design and 1mple-
mentation that allows adding dynamically defined as well as
configured methods and attributes to an Enterprise JavaBean
(EJB) preferably on the Java 2 platform, Enterprise Edition
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(J2EE). While the present imvention is preferred to be
implements as Enterprise JavaBeans on J2EE, the coniig-
urable classes described herein can be implemented 1n other
Java platforms and in object-oriented language that equiva-
lent constructs to Enterprise JavaBeans.

As shown 1n FIG. 1, the Softtype object includes a
DynamicEntity 10 that includes the methods to add and
remove directly contained properties, and also add and
remove methods from a class object that instantiates Soft-

type. A concrete base class provides the implementation for
these methods. In essence, the class contains a hashtable of
key-value pairs, which contains the new attributes. This
hashtable 1s persisted with the rest of the class state. As
methods do not contain persistent state, they are resolved
into a list of java.lang.reflect. Method objects. The Dynami-
cEntity 10 has as derived therefrom the MethodContainer
Interface 12, which includes methods to alter contained
methods 1n the configured Java Class, an Enterprise Java-
Bean (shown as javax.ejb.EJBObject 14) as is known in
J2EE, and a PropertyContainer Interface 16, which include
methods to alter contained properties of the configurable
Java class instance. The MethodContainer Interface 12 and
PropertyContainer Interface 16 are read-only interfaces to
allow the passing of immutable objects.

With reference to FIG. 2, the Softype mterface 20 creates
a SofttypeBean 22 as an 1nstance thereof having at least key
attributes and methods that allow the altering of the
attributes and methods of the SofttypeBean 22. The Softype
Interface 20 supports the DynamicEntityBean 24, and con-
tains the methods to allow run-time configuration of the
Softtype instances the attributes and methods for a class are
stored 1 the “Softype” meta-class object such that each
SoftType 1nstance represents a particular configuration and
acts as a factory for the instantiation of concrete instances.
The SoftlypeBean 22 has the same set of attributes and
methods defined in the DynamicEntity Interface 10, such
that the methods and attributes of the SoftTypeBean 22 can
be dynamically defined and altered. Information about the
properties that are to be added to each new instance of a
certain type are stored 1n an object of type DpropertySpeci-
fication 28, which serves as the factory for the new property.
Dynamic methods are encapsulated in a DMethod object 26,
which contains the reflection Method object. Properties are
added to each new instance using the interface described
above. Methods, however, have no state and thus need not
be stored on each instance. The methods remain on the
SoftTypeBean 22, to which the DynamicEntityBean 24 has
a reference at runtime. The DynamicEntityBean 24,as well
as the SoftType classes, 1s implemented as persistent Entity
Enterprise JavaBeans.

SoftType objects also support the notion of inheritance by
leveraging the “chain of responsibility” pattern wherein each
SoftType instance has a reference to a “parent” instance.
Dynamic properties and methods will be resolved through
the parent if they have not been defined locally. Thus, a local
dynamic method implementation will override one defined
on the parent.

The present invention accordingly provides a system for
providing configurable classes 1n a Java-based environment
which includes a computer platform to execute the instruc-
fions based upon at least a set of Java language instructions,
the computer platform being any processor or programmable
hardware, and can include any computer architecture such as
a personal computer, mainframe, fat or thin client, or client-
server architecture. The system further includes the config-
urable metaclass object, such as SoftTypeBean 22, included
within the set of Java language instructions, and the con-
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figurable metaclass object including a plurality of subclasses
and interfaces, such as DynamicEntity Interface 10, Meth-
odContainer Interface 12, and PropertyContainer Interface
16, wherein each interface includes one or more methods to

alter the attributes and methods of a Java class instance of 5

the metaclass object. It can also be seen that the present
invention provides a computer program, preferably in Java,
embodied on a computer-readable medium, to mclude pri-
mary and secondary storage and permanent and volatile

memory, for enabling a configurable persistent Java class. 10

The computer program 1s comprised a set of Java language
instructions including a configurable metaclass object, such
as SoftTypeBean 22, mcluded within the set of Java lan-
guage 1nstructions, and the configurable metaclass object

includes a plurality of subclasses and interfaces, such as 15

DynamicEntity Interface 10, MethodContainer Interface 12,
and PropertyContainer Interface 16, wherein each interface
includes one or more methods to alter the attributes and
methods of a Java class 1nstance of the metaclass object.

Moreover, the use of the configurable Java class provides 2V

a method for altering the configurable Java class on a
computer platform, as described above. The method

3

includes the steps of creating a Java class as an instance of
a metaclass object, such as a SoftTypeBean 22, where the
coniigurable metaclass object including a plurality of sub-
classes and 1nterfaces, such as such as DynamicEntity Inter-
face 10, MethodContainer Interface 12, and PropertyCon-
tainer Interface 16, wherein each interface includes one or
more methods to alter the attributes and methods of the Java
class instance of the metaclass object, and the step of
selectively altering the attributes and methods of the con-
figurable Java class through one or more of the instantiated
metaclass object interfaces. Consequently, the metaclass
object allows the reconfiguration of the configured Java
class derived from the SoftType object (such as SoftType-
Bean 22) with dynamic and configured methods

In an exemplary implementation of the SoftType object
and constituent classes, an XML file can be input to the J2EE
platform with the definitions of the dynamic properties and
methods. One of skill 1n the art would be familiar with
several tools for XML file creation and input into a J2EE
platform. The following XML schema describes the input
XML data to construct the configurable Java class on the
Java platform:

XML data to construct the configurable Java class on the Java platform:

<Mxml version=“1.0"7>

<schema xmlns=“http://www.w3.0rg/2000/10/XMLSchema™
targetNamespace="http://www.ibm.com/softtype”
xmlns:softtype="http://www.ibm.com/softtype”>
<element name="“SoftTypeDelinitions™ type=“softtype:SoftTypeDefinition”/>
<complexType name="“SoftTypeDefinition” >

<scgucnce=>

<element name=“name” type=“string” minOccurs=“1"">
<annotation:>

<documentation>the name of the softtype, this serves as the key to find
the particular softtype</documentation>

<fannotation>
</element>
<element name=“version” type=“string”>

<annotation>
<documentation>the version of the softtype </documentation>
</annotation:>

</element>
<element name="“instance-class” type="string”>

<annotation:
<documentation> The type of the class that will hold instances of
this type. This field 1s not used yet, since new instances are always
created through a factory which knows the type, but it may be used
later or for code generation purposes.</documentation>

</annotation>
</element>

<element name="parent” type=“string” minOccurs="“0"

maxQOccurs=“1">

specification

<annotation>
<documentation>Fach softtype can have a parent, whose

18 1nherited.</documentations
<fannotation:

</element>

<element name="interface” type=“softtype:interface” minOccurs=“0"
maxQOccurs=“unbounded”>

<annotation>
<documentation>A collection of methods and properties that the
softtype supports.</documentation:

<fannotation>

</element>

<element name="adapters” type="softtype:adapter” minOccurs="“0"
maxQOccurs=“unbounded”>

<annotation:
<documentation>A collection of adapters that the softtype can
be cast
to.</documentation>

</annotation>
</element>
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<element name=“comments” type=“string”/>
</sequences
</complexType>
<complexType name="interface” abstract="true”>
<annotation>

10

<documentation>Each interface that a softtype supports 1s identified by

1ts
name.</documentation>
</annotation>
<sequence:
<element name="“name” type=“string”’/>
</sequence>
</complexType>
<complexType name=“method”>
<complexContent>
<extension base="“softtype:interface™>
<sequence:
<element name="holderclass™ type="string”>
<annotation:

<documentation>The method’s holderclass 1s a subclass

of DMethod that supports the invocation of the

configured method.</documentation:
</annotation>
</element>
</sequence:
</extension>
</complexContent>
</complexType>
<complexType name="property”’>
<complexContent>
<extension base=“softtype:interface™>
<sequences
<element name="“class” type="“string”’/>

<element name="1nitial Value” type=“string” minOccurs=“0">

<annotation=

<documentation>The default value of the property,
which 1s only used if a constructor exists that takes a

String input parameter.</documentation>
</annotation>
</element>
</sequence:
</extension>
</complexContent>
</complexType>
<complexType name="adapter”>
<sequence>
<element name="“classname” type=“string”’/>
<element name="“typename” type=“string”/>
</sequence>
</complexType>
</schema>

The dynamic properties are stored persistently through
known methods, such as by being serialized and stored 1n a
binary large object (BLOB) column, or being stored as
varchars, such as in IBM DB2. In such form, queries can be
run on the stored data using XPath statements for the search.

While there has been shown a preferred embodiment of
the present invention, 1t 1s to be understood that certain
changes may be made in the forms and arrangement of the
clements and steps of the method without departing from the
underlying spirit and scope of the invention as 1s set forth in
the claims.

What 1s claimed 1s:

1. A system for providing configurable classes 1n a Java-
based environment, comprising:

a computer platform executing instructions based upon at
least a set of Java language 1nstructions; and

a configurable metaclass object included within the set of
Java language 1nstructions, the configurable metaclass
object including a plurality of subclasses and interfaces
whereln each interface includes one or more methods to
alter the attributes and methods of a Java class instance
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of the metaclass object, the metaclass object allowing
the reconfiguration of a configured Java class with
dynamic and configured methods through one or more
of the interfaces.

2. The system of claim 1, wherein class instances of the
metaclass object are 1mplemented as a persistent entity
Enterprise JavaBean.

3. The system of claim 2, wherein the plurality of inter-
faces 1s comprised of a dynamic entity interface including a
method container interface and a property container
interface, the dynamic entity interface including the methods
for altering Java class instances of the metaclass object, and
the method container interface and property container inter-
face being read-only interfaces which allow the passing of
immutable objects.

4. The system of claim 1, wherein the metaclass object 1s
coded in XML.

5. The system of claim 1, wherein the metaclass object 1s
coded 1n Java.

6. A computer program embodied on a computer-readable
medium, the computer program for enabling a configurable

persistent Java class, the program comprising a set of Java
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language instructions mcluding a configurable metaclass
object, the configurable metaclass object including a plural-
ity of subclasses and interfaces wherein each interface
includes one or more methods to alter the attributes and
methods of a Java class instance of the metaclass object, the
metaclass object allowing the reconfiguration of a config-
ured Java class with dynamic and configured methods
through one or more of the interfaces.

7. The program of claim 6, wherein class instances of the
metaclass object are implemented as persistent entity Enter-
prise JavaBeans.

8. The program of claim 7, wherein the plurality of
interfaces 1s comprised of a dynamic entity interface includ-
ing a method container interface and a property container
interface, the dynamic entity interface including the methods
for altering Java class instances of the metaclass object, and
the method container interface and property container inter-
face being read-only interfaces which allow the passing of
immutable objects.

9. The program of claim 6, wherein the metaclass object
1s coded 1n XML.

10. A method for altering a configurable Java class on a
computer platform, comprising the steps of:

creating a Java class as an 1nstance of a metaclass object,
the configurable metaclass object including a plurality
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of subclasses and interfaces wherein each interface
includes one or more methods to alter the attributes and
methods of the Java class instance of the metaclass
object, the metaclass object allowing the reconfigura-
tion of the configured Java class with dynamic and
configured methods; and

selectively altering the attributes and methods of the Java
class through one or more of the mstantiated metaclass
object 1nterfaces.

11. The method of claim 10, wherein the step of creating
the Java class instances of the metaclass object 1s creating
the Java class as a persistent entity Enterprise JavaBean.

12. The method of claim 11, wherein the step of selec-
tively altering the attributes and methods of the Java class 1s
altering the Java class through a dynamic enfity interface
including a method container interface and a property con-
tainer interface, wherein the dynamic entity interface the
method container interface and property container interface
allow the passing of immutable objects.

13. The method of claim 10, wherein the step of creating
a Java class as an instance of a metaclass object 1s creating
a Java class as an instance of a metaclass object coded 1n

XML.
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